Gastrodin inhibits glutamate-induced apoptosis of PC12 cells via inhibition of CaMKII/ASK-1/p38 MAPK/p53 signaling cascade.
Previous research demonstrated that glutamate induces neuronal injury partially by increasing intracellular Ca(2+) concentrations ([Ca(2+)]i), and inducing oxidative stress, leading to a neurodegenerative disorder. However, the mechanism of glutamate-induced injury remains elusive. Gastrodin, a major active component of the traditional herbal agent Gastrodia elata (GE) Blume, has been recognized as a potential neuroprotective drug. In the current study, a classical injury model based on glutamate-induced cell death of rat pheochromocytoma (PC12) cells was used to investigate the neuroprotective effect of gastrodin, and its potential mechanisms involved. In this paper, the presence of gastrodin inhibits glutamate-induced oxidative stress as measured by the formation of reactive oxygen species (ROS), the level of malondialdehyde (MDA), mitochondrial membrane potential (MMP), and superoxide dismutase (SOD); gastrodin also prevents glutamate-induced [Ca(2+)]i influx, blocks the activation of the calmodulin-dependent kinase II (CaMKII) and the apoptosis signaling-regulating kinase-1 (ASK-1), inhibits phosphorylation of p38 mitogen-activated kinase (MAPK). Additionally, gastrodin blocked the expression of p53 phosphorylation, caspase-3 and cytochrome C, reduced bax/bcl-2 ratio induced by glutamate in PC12 cells. All these findings indicate that gastrodin protects PC12 cells from the apoptosis induced by glutamate through a new mechanism of the CaMKII/ASK-1/p38 MAPK/p53-signaling pathway.